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Answered ALL questions in the Answer Booklet provided. 




With the aid of a diagram, explain the difference between Newtonian and non-Newtonian 
fluids. Give examples of Newtonian and non-Newtonian fluids. 
                                                                                                                                    (Marks: 5) 
Question 2 
A fire hose nozzle has a diameter of 3 cm. According to the fire codes, the nozzle must be 
capable of delivering at least 16 l/s. If the nozzle is attached to an 8 cm diameter hose, what 
pressure must be maintained upstream of the nozzle to deliver this flowrate? 
                                                                                                                                  (Marks: 10) 
Question 3  
In the figure below, a pipe A contains gasoline (SG = 0.7), pipe B contains oil (SG = 0.9), and 
the manometer fluid is mercury. Determine the new differential reading if the pressure in pipe A 
is decreased 25 kPa, and the pressure in pipe B remains constant. The initial differential reading 
is 0.3 m as shown. 
                                                                                                                                  (Marks: 10) 
 
(Fundamentals of Fluid Mechanics Munson, Young, Okiishi and Huebsch 
Wiley 2013, 7th Edition) 
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Question 4  
(a) Explain why the viscosity of gases increases with an increase in temperature whereas 
viscosity of liquids decreases with an increase in temperature.  
                                                                                                                       (Marks: 5) 
(b) State the Kelvin–Planck statement of the second law of thermodynamics.  
                                                                                                                       (Marks: 5) 
(c) Describe the working principle of a hydraulic press.  
                                                                                                                                    (Marks: 5) 
Question 5  
The diagram below shows salt-water being forced out of a tank. The distance between the outlet 




(a) What is the fluid velocity of the water leaving the tube?   
                                                                                                                                 (Marks: 5) 
(b) Determine the water pressure in the tubing where the diameter is 4-in?  
                                                                                                                                 (Marks: 5) 
(c) Given the water is at a temperature of 20 °C, determine the value of h that would result 
in cavitation occurring in the 4-in narrowing of the tube, if the vapour pressure is          
2340 Pa?  
                                                                                                                      (Marks: 10) 
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Question 6  
The volume of 1.0 kg of helium in a piston-cylinder device is initially 5.0 m
3
. The cylinder is 
compressed to 3.0 m
3
 with the pressure remaining constant at 200 kPa. Determine the initial 
and final temperature of the helium gas as well as the work required to compress the gas.  
                                                                                                                                    (Marks: 10) 
Question 7  





C respectively. Determine: 




                                                                                                                        (Marks: 5) 
(b) The heat loss if the glass were 1.0 cm thick.  
                                                                                                                                    (Marks: 5) 
 
Question 8  











(a) What is the enthalpy change between 300 °C and 700 °C for 3 kg of steam? 
                                                                                                                            (Marks: 10) 
(b) What is the average value of 
p
C between 300 °C and 700 °C ? 
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Geometric Properties of Solids 
